Abstract. We performed morphometric analysis of five standardized coronal brain slices at anterior frontal (AF), caudate-putamen-accumbens (CAP), globus pallidus (GP), lateral geniculate nucleus (LGN), and parieto-occipital fissure (OCP) levels in 30 patients with Huntington's disease (HD) and 13 controls. Associated with the 30% mean reduction in brain weight in HD patients (p < 0.00 I) were significantly smaller overall cross-sectional areas of brain at all five levels studied, with striking losses in cerebral cortex (21-29%), white matter (29-34%), caudate (57%), putamen (64%), and thalamus (28%) (all p < 0.005). In addition, the ventricular system was dilated up to 2.5 times normal at CAP, GP, and LGN levels, 9.5 times normal at the OCP level, and 13 times normal at the AF level. Higher grades of severity of HD had greater reductions in the cross-sectional area of the caudate, putamen, thalamus, and cerebral cortex (p < 0.005-0.00 I), and larger ventricles (p = 0.08) compared to lower (less severe) grades of HD. The findings confirm and quantitate the severe atrophy of the neostriatum, in addition to demonstrating a severe loss of cerebral cortex and subcortical white matter in HD. The global atrophy of cerebral cortex and white matter observed in all degrees of HD may account for the cognitive and neuropsychiatric impairments which often precede the onset of chorea.
INTRODUCTION
Huntington's disease (HD) is an autosomal dominant genetically transmitted neurodegenerative disorder characterized by progressive chorea, neuropsychiatric manifestations, and dementia (1). The neuropathologic hallmark ofadvanced HD consists of gross atrophy of the neostriatum with loss of both large and small neurons (2-6), most strikingly in the mediodorsal portions (7, 8) . Conspicuous degenerative changes in neuronal cell bodies of both the neostriatum and cerebral cortex are detectable by histopathologic, ultrastructural, and histochemical examination early in the course ofdisease and before the onset ofdementia (9-12). The neurochemical abnormalities associated with neuronal degeneration and atrophy ofthe neostriatum in HD include quantitative reductions in substance P, enkephalins, gamma aminobutyric acid (GABA), and cholecystokinin (13-16). Also characteristic of this neurodegenerative process are loss of spiny neurons (17), and selective sparing of a subset of aspiny neurons that show immunocytochemical reactivity to somatostatin, neuropeptide-Y, and nicotinamide adenine dinucleotide phosphate diaphorase (16, (18) (19) (20) , and large acetylcholinesterase-bearing neurons (18, 21, 22) in the neostriatum.
